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CLAIMS 



[Claim(s)] 

[Claim 1] The semi-conductor processor which consisted of substantia-compacta ceramics, 
is equipped with the base material with which a closed space is formed In the interior, the 
metal bulk material currently installed in this closed space, and the terminal electrically 
connected to this bulk material, and is characterized by said base material consisting of a 
solid-state-welding object of the substantia-compacta ceramics. 

[Claim 2] The semi-conductor processor according to claim 1 which the abundant layers of 
the atom of a junction assistant exist in accordance with the junction interface of said solid- 
state-welding object, and is characterized by the ceramic particle carrying out grain growth 
so that it may extend on both sides of said junction interface. 

[Claim 3] The semi-conductor processor according to claim 1 or 2 characterized by being a 
junction assistant more than a kind chosen from the group which said ceramic particle 
becomes from alumimium nitride or silicon nitride, and said junction assistant becomes 
from an yttrium compound and a ytterbium compound. 

[Claim 4] A semi-conductor processor given in any one claim of claims 1-3 characterized by 
the ambient atmosphere in said closed space being inert gas. 

[Claim 5] The semi-conductor processor according to claim 4 which the through tube is 
prepared in said base material, and said terminal is being fixed in this through tube, and is 
characterized by between said terminals and said base materials being airtightly joined by 
low material. 

[Claim 6] It becomes the first member which consists of substantia-compacta ceramics 
from the substantia-compacta ceramics. While preparing the second member in which the 
crevice is formed, carrying out polish processing of each front face of said first member and 
said second member and forming each processing side, metal bulk material is held in said 
crevice. The solution of a junction assistant is applied to one [ at least ] top among these 
processing sides. Subsequently, the base material which consists of a solid-state-welding 
object by heat-treating said the first member and second member in the condition of 
having made each processing side contacting is manufactured. The manufacture approach 
of the semi-conductor processor which forms the closed space which consists of said 
crevice into this base material, and is characterized by holding said bulk material all over 
this closed space. 

[Claim 7] The manufacture approach of the semi-conductor processor according to claim 6 
characterized by setting the center line average of roughness height (Ra) of said 
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processing side of said first member, and said processing side of said second member to 
0.2 micrometers or less, and setting flatness to 0.2 micrometers or less. 
[Claim 8] The manufacture approach of a zygote according to claim 6 or 7 characterized by 
growing up said ceramic particle so that it may extend on both sides of the junction 
interface of said first member and said second member by heat-treating said the first 
member and said second member above the temperature the ceramic particle which 
constitutes these grows up to be. 

[Claim 9] The manufacture approach of a semi-conductor processor given in any one claim 
of claims 6-8 characterized by making the ambient atmosphere in said closed space into 
inert gas by carrying out said heat treatment in an inert atmosphere. 
[Claim 10] The dimension of said bulk material is made larger than the dimension of said 
crevice perpendicularly seen to said processing side. The manufacture approach of a semi- 
conductor processor given in any one claim of claims 6-9 which is made to transform said 
bulk material and is characterized by making this bulk material follow to the configuration 
of said closed space by applying a pressure to said the first member and said second 
member in the case of said heat treatment. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention heats semiconductor materials, such as a semi- 
conductor wafer, and relates to the processor and its manufacture approach for processing 
etching, semi-conductor film formation, etc. 
[0002] 

[Description of the Prior Art] The approach of forming the febrile resistance film on a 
ceramic base is learned by printing and sintering the paste containing conductive powder 
on the front face of a ceramic green sheet as a ceramic heater. However, the ceramic 
heater which formed the resistor by such so-called thick-film technique had the problem 
that the electric resistance value of a resistor cannot rise while using it for a long period of 
time repeatedly, or it could not be used, being stabilized at the elevated temperature of 
600 degrees C. For this reason, in the heat CVD system for semi-conductor manufacture, 
plasma-CVD equipment, a plasma etching system, etc., it was not able to be used 
especially. 

[0003] on the other hand - JP,64-13689,U ~ setting ~ a nitride system ceramic - a slot is 
formed in the inside of the body, and the ceramic heater which inserted exoergic resistance 
wire into this slot is indicated. The reaction of resistance exotherm and the ceramics can be 
prevented in this ceramic heater. However, although it is necessary to join the nitride 
ceramic sintered compact of a pair in order to manufacture this, in this case, both are 
joined by applying to the processing side of each sintered compact the paste which consists 
of this sintered compact and this quality of the material, and making it sinter superposition 
and the paste between each of this sintered compact for each sintered compact. 
[0004] 

[Problem(s) to be Solved by the Invention] However, as a result of this invention person's 
advancing research further, it turned out that it is difficult to raise the bonding strength in 
this plane of composition. In the case of nitride system ceramics called especially 
alumimium nitride and silicon nitride, when it was repeatedly used in the elevated- 
temperature field 600 degrees C or more in semiconductor fabrication machines and 
equipment, it was difficult to maintain the bonding strength of sintered compacts over a 
long period of time, moreover, a ceramic — although the ambient atmosphere in the 
resistance exotherm fang furrow installed in the slot on in the living body was touched, 
while repeating and using equipment, the oxygen and resistance exotherm within this 
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ambient atmosphere reacted, and the inclination for resistance exotherm to deteriorate and 
for that resistance to rise was seen. Furthermore, although halogen system corrosive gas 
was used in semiconductor fabrication machines and equipment, while using it for a long 
period of time, resistance exotherm was also seen receive corrosion with this corrosive gas. 

[0005] The technical problem of this invention is improving the trouble of the above- 
mentioned ceramic heater etc. It is making it a resistance heating element etc. not 
specifically receive corrosion under the environment which prevents the rise of the 
resistance of a resistance heating element etc., and an open circuit and degradation, and 
enables it to prevent the fell of the bonding strength of a ceramic base material, especially 
a crack, and uses halogen system corrosive gas, also when a ceramic heater's etc. is 
repeated and used at an elevated temperature within semiconductor fabrication machines 
and equipment. 
[0006] 

[Means for Solving the Problem] The semi-conductor processor concerning this invention 
consisted of substantia-compacta ceramics, is equipped with the base material with which a 
closed space is formed in the interior, the metal bulk material currently installed in this 
closed space, and the terminal electrically connected to this bulk material, and is 
characterized by a base material consisting of a solid-state-welding object of the 
substantia-compacta ceramics. 

[0007] Moreover, the manufacture approach of the semi-conductor processor concerning 
this invention It becomes the first member which consists of substantia-compacta ceramics 
from the substantia-compacta ceramics. While preparing the second member in which the 
crevice is formed, carrying out polish processing of each front face of the first member and 
the second member and forming each processing side, metal bulk material is held in a 
crevice. The solution of a junction assistant is applied to one [ at least ] top among these 
processing sides. Subsequently, by heat-treating the first member and second member in 
the condition of having made each processing side contacting, the base material which 
consists of a solid-state-welding object is manufactured, the closed space which consists of 
a crevice is formed into this base material, and it is characterized by holding bulk material 
all over this closed space. 

[0008] this invention person does polish processing of each front face of the first 
aforementioned member and the second member, and forms each processing side. By 
heat-treating the first member and second member in the condition of having held metal 
bulk material in the crevice, having applied the solution of a junction assistant to one [ at 
least ] top among these processing sides, and having made each processing side 
contacting It succeeded in forming the closed space in which bulk material was held into a 
substantia-compacta ceramic base material. And also when this base material was repeated 
and used at an elevated temperature, the part of the first base material and the part of the 
second base material did not dissociate, a crack did not go into these junction interfaces, 
but it checked that oxidation and corrosion of a bulk object could be prevented, and this 
invention was completed. 

[0009] Moreover, in the ceramic heater really created by sintering, since the base material 
of a ceramic heater is already calcinated when the resistance heating element laid 
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underground is disconnected, it is unfixable. However, when the invention in this 
application is applied to a ceramic heater etc., it can fix by performing some rework and re- 
junction. 

[0010] Moreover, in the ceramic heater really created by sintering, there was a case where 
a location gap of a resistance heating element arises when a ****** heating element is 
laid underground, and the expected soak nature was not obtained. When the invention in 
this application is applied to a ceramic heater etc., compared with the above-mentioned 
heater, there are few problems of location gap of a resistance heating element etc. As 
shown in drawing 1 mentioned especially later, for example, location gap of a resistance 
heating element can be performed that there is nothing by preparing the same locus as a 
spral resistance heating element in a ceramic base material by processing. Furthermore, 
although it is necessary to prepare the through tube for letting a lift pin pass depending on 
an application in the case of a ceramic heater in a base material, in the ceramic heater of a 
baking mold, roentgenography needs to detect the location of the resistance heating 
element in a baking object after baking, and it is really necessary to process it into a base 
material so that this resistance heating element may be avoided. However, since the 
location of a resistance heating element is correctly known when the invention in this 
application is applied, such treatment becomes unnecessary. 
[0011] 

[Example] In the manufacture approach concerning this invention, preferably, the center 
line average of roughness height (Ra) of the processing side of the first member and the 
processing side of the second member is set to 0.2 micrometers or less, and flatness is 
especially set to 0.2 micrometers or less. Furthermore, by heat-treating the first member 
and second member above the temperature the ceramic particle which constitutes these 
grows up to be, a ceramic particle is grown up so that it may extend on both sides of the 
junction interface of the first member and the second member. About the concrete mode of 
such junction, it mentions later. 

[0012] In this invention, the sealing performance of the crevice in which bulk material is 
held can be raised notably. For this reason, also when using especially a semi-conductor 
processor at an elevated temperature by making into inert gas the ambient atmosphere in 
the closed space in which bulk material is held in a base material, antioxidizing of bulk 
material can be maintained over a long period of time very effectively. 
[0013] Moreover, especially the semi-conductor processor of this invention is especially 
suitable in the application which uses halogen system corrosive gas like the etching gas in 
plasma-CVD equipment and a plasma etching system, and cleaning gas. Because, the 
closure of the bulk material in the closed space of a semi-conductor processor is carried out 
airtightly, and the contact over halogen system corrosive gas is prevented. 
[0014] However, in a semi-conductor processor, it is necessary to enable it to supply power 
to bulk material, for this reason to connect a terminal electrically to bulk material. For that, 
it is necessary to form in a base material the through tube which arrives at a closed space, 
and to insert a terminal in this through tube. In order to maintain the advanced airtightness 
over the bulk material in a closed space at this time, it is necessary to secure the 
airtightness over the base material of a terminal. For that, it is desirable to join between a 
terminal and base materials airtightly by low material. In this case, it is desirable for that to 
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prepare a flange in a terminal from a viewpoint of maintaining advanced airtightness 
especially, although it is required to enlarge the plane-of-composition product of a terminal 
and a base material, and to join this flange by low material to the tooth back of a base 
material. 

[0015] Thus, in order to make the ambient atmosphere in a closed space into inert gas, it 
can heat-treat in an inert atmosphere. Moreover, oxidation of the bulk material in this can 
also be prevented by making the inside of a closed space into a vacua. In this case, it is the 
degree of vacuum of a closed space 10-2 Carrying out to below a toll is desirable. 
[0016] Although the processing side side of the first member can be made into a flat side, 
the crevice for holding bulk material also here may be formed. 
[0017] The first member and second member can be manufactured by the ordinary 
pressure sintering process, hot pressing, the hot isostatic press method, etc., respectively. 
Although a pressure can be applied to both layered product in case the first member and 
second member are joined, this pressure is necessarily unnecessary. 
[0018] However, the manufacture approach of this invention sets like 1 voice, the 
dimension of said bulk material is made larger than the dimension of the crevice 
perpendicularly seen to the plane of composition, and bulk material is made to transform in 
the second member by applying a pressure to the first member and second member in the 
case of heat treatment. By this transformation path, the configuration of bulk material 
follows to the configuration of a closed space. By this, the clearance between bulk material 
and a closed space can be lost nearly completely, and heat transfer between bulk material 
and a closed space can be notably raised by this. Especially this brings about the operation 
effectiveness that responsibility improves notably, when using a semi-conductor processor 
as heating apparatus. And between bulk material and a base material, a reaction layer does 
not arise like before. 

[0019] In this case, if especially the volume of bulk material is made to become the same 
as the volume of a closed space, it can be filled up with a closed space nearly completely 
according to deformation of bulk material. That is, if it sees from the gestalt of bulk 
material, bulk material can be laid underground into a ceramic base material without a 
clearance, and the reaction layer between both can be prevented from moreover being 
generated like the time of laying bulk material underground into ceramic powder and 
making it ceramic powder and really sinter. 

[0020] The ceramic heater which used the resistance heating element which consists of a 
refractory metal as bulk material as a semi-conductor processor concerning this invention, 
and the electrostatic chuck which used the electrostatic chuck electrode as bulk material 
can be illustrated. Moreover, the plasma generating electrode equipment for generating the 
plasma which used the RF electrode as bulk material can be illustrated. At the time of this 
application, since this plasma generating electrode equipment is research non-opened to 
the public, it is mentioned further later. 

[0021] Although a resultant arises on the front face of a substantia-compacta ceramic base 
material by the attack of the ion of halogen system corrosive gas in installing the semi- 
conductor processor of this invention in the semiconductor fabrication machines and 
equipment which use halogen system corrosive gas, the thickness of this resultant layer 
reaches a number - 10 micrometers of numbers. Therefore, in order to maintain sufficient 
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insulation, it is desirable to set the minimum value of the thickness between bulk material 
and a front face to 0.1mm or more, and it is desirable to set trie average to 0.5mm or 
more. 

[0022] Since the passivation layer which consists of AIF3 generates as a resultant layer of 
halogen system corrosive gas and a base material and this layer has ******-proof when 
****** is formed especially by alumimium nitride of 99% or more of relative density, it can 
prevent that corrosion advances inside this layer. The precise alumimium nitride 
manufactured with ordinary pressure sintering, hotpress baking, or Heat CVD especially 
with 99% or more of relative density is desirable. 

[0023] Moreover, although it is necessary to prevent contamination by the heavy metal of 
a semi-conductor, the demand to exclusion of heavy metal is becoming altitude extremely 
especially by progress of densification. It is desirable to control the content of the impurity 
in alumimium nitride from this viewpoint to 1% or less. 

[0024] When applying this invention to plasma generating electrode equipment, the 
electromagnetic wave transparency layer which consists of substantia-compacta ceramics is 
prepared between the RF electrode which consists of bulk material, and the front face by 
the side of plasma generating of a base material. 

[0025] As a counterelectrode for generating the plasma conventionally, although the 
alumite electrode was known, for example, it discovered a plasma sheath being stabilized 
and not generating on this front face. Since the front face of an insulating material will 
become minus potential if the usual common sense is followed, and the front face of an 
electrode is covered with an insulating material, the field of a plasma sheath should 
become large and should be stabilized. However, surface potential could not be held to the 
uniform minus potential of sufficient magnitude, but when it heated to an elevated 
temperature, in the case of the alumite thin film, it was uniform, and it became clear to it 
that the fully stabilized plasma sheath could not be made to generate. 
[0026] When thickness of an insulator layer was enlarged one of these, and conventionally, 
the distance of a plasma field and an electrode became that much large, acceleration of the 
ion in the plasma became inadequate, and it was thought that the discharge stability of the 
plasma was spoiled. 

[0027] However, the electrode which consists of bulk material is installed all over the 
closed space of a substantia-compacta ceramic base material, when the minimum value of 
the thickness of the electromagnetic wave transparency layer which consists of a part by 
the side of plasma generating of this base material was thickened with 0.1mm or more, the 
field of a plasma sheath was able to be expanded and the uniform and stable plasma was 
able to be made to generate. And even if it thickens an electromagnetic wave transparency 
layer in this way, this electromagnetic wave transparency layer consists of substantia- 
compacta ceramics, and the dielectric constant epsilon of an electromagnetic wave 
transparency layer is several or more times larger compared with the dielectric constant of 
vacuum. Consequently, there is also no fall of inter-electrode field strength, the ion in the 
plasma could fully be accelerated in the plasma sheath, and it checked that plasma 
discharge was stabilized. 

[0028] When installing this plasma generating electrode equipment, a counterelectrode can 
be installed almost in parallel with the electrode in the closed space of this equipment, and 
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high-frequency power can be supplied to each of these electrodes. Under the present 
circumstances, high-frequency power is supplied to the electrode in a base material, a 
counterelectrode can also be grounded, high-frequency power can be supplied to a 
counterelectrode, and the electrode in a base material can also be grounded. 
[0029] Moreover, although the dielectric constant of the substantia-compacta ceramics 
which constitutes an electromagnetic wave transparency layer was generally large, when 
the average of the thickness of an electromagnetic wave transparency layer became large 
too much, the self-calorific value by the dielectric loss of an electromagnetic wave 
transparency layer became large, and there was an inclination for the effectiveness of 
plasma power to fall. As for especially the average of the thickness of this viewpoint to an 
electromagnetic wave transparency layer, it is desirable to be referred to as 5.0mm or less. 

[0030] In plasma generating electrode equipment, it is desirable to use a field-like metal 
bulk object. Here, field-like metal bulk material means what was formed as the shape of a 
field of one, without arranging a line object or a board a swirl and in the shape of 
meandering. This point is explained further. Enlargement of current and a semi-conductor 
wafer is advancing. In order [ this ] to fully tell a RF, on the other hand, it is necessary to 
reduce the reactance component of equipment and to set the resistance of an electrode to 
lohm or less preferably. For that, it is required to enlarge thickness of an electrode 
enough. However, in a printing electrode, this is difficult. 

[0031] It is easy by using the metal bulk object of the shape of this point and a field to 
make the resistance of an electrode small. For example, since it is at most about dozens of 
micrometers thin, as for a screen-stencil electrode, resistance becomes large inevitably. For 
example, when a frequency is 13.56MHz, the thickness of an electrode has 20 micrometers 
or more desirable [ an electrode is a tungsten, and ]. However, it is not easy to form the 
electrode of this thickness with screen printing. 

[0032] And since the electrode is airtightly enclosed as described above in the base 
material, the discharge from a plane of composition and dielectric breakdown must have 
been produced under the condition which is [ high vacuum ] easy to discharge. Therefore, 
the dependability of plasma generating electrode equipment improves by leaps and 
bounds. 

[0033] In the semi-conductor processor of this invention, nitride system ceramics, such as 
silicon nitride, alumimium nitride, boron nitride, and sialon, and alumina-silicon carbide 
composite material are desirable as ceramics which constitutes a base material. From a 
viewpoint of thermal shock resistance, especially silicon nitride is desirable, and in respect 
of the corrosion resistance over halogen system corrosive gas etc., as mentioned above, 
especially alumimium nitride of 99% or more of consistencies is desirable according to 
research of this invention person. 

[0034] When using the semi-conductor processor of this invention for the application to 
which temperature rises even to the elevated temperature more than 600-degreeC 
especially, it is desirable to form an electrode with a refractory metal. As such a refractory 
metal, a tantalum, a tungsten, molybdenum, platinum, a rhenium, hafniums, and these 
alloys can be illustrated. Moreover, even if it is still more desirable to coat nitrides and 
carbide, such as TiN and TiC, and the endurance over a heating cycle improves by this to 
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the refractory metal which constitutes such an electrode and a resistance heating element, 
namely, it adds a heating cycle, it is hard coming to generate an open circuit and the rise 
of resistance. 

[0035] The gestalt of an electrode contains the electrode of the shape of a field which 
consists of a plate which has the stoma of a large number besides the electrode of the 
shape of a field which consists of sheet metal, and a reticulated electrode. Since ceramic 
powder flows to the stoma and stitch of these large number and it turns to them in being 
reticulated when an electrode is the plate which has many stomata, the junction force of 
the ceramics in the both sides of a field-like electrode becomes large, and the 
reinforcement of a base improves. 

[0036] A punching metal and a wire gauze can be illustrated as such an electrode. 
However, an electrode consists of a refractory metal, and it is difficult for the plate which 
consists of a refractory metal since the metaled degree of hardness is high when it is a 
punching metal to open many stomata by punch, and processing cost also becomes very 
high. 

[0037] Since the wire rod which consists of a refractory metal can obtain easily when this 
point and an electrode are grids, a grid can be manufactured if the braid of this wire rod is 
carried out. Therefore, manufacture of an electrode is easy. 

[0038] Moreover, when the gestalt of an electrode was sheet metal, according to the 
difference of the coefficient of thermal expansion of an electrode and a base, especially big 
stress might join the periphery part of an electrode, and the base might be damaged for 
this stress. However, this stress is distributed by many stomata, when an electrode is the 
plate which has many stomata, or when reticulated. Furthermore, in a grid, sincei the cross 
section of a wire rod becomes circular in order to use a wire rod, the effectiveness of the 
stress distribution in the perimeter of this wire rod is large. 

[0039] The mesh configuration of a grid, especially a wire size, etc. do not limit. However, 
the line breadth of a grid is 0.8mm or less, and it is desirable to have the line crossover of 
eight or more per inch. That is, if line breadth exceeds 0.8mm, since the field strength 
distribution in the space for plasma generating constituted from a counterelectrode will be 
confused, distribution of the plasma tends to get worse. Moreover, when long duration use 
of the plasma generating electrode equipment was carried out, and the stress place by the 
line object which exists as a foreign matter in the ceramics exceeded the reinforcement of 
the ceramics, there was an inclination which breakage of the ceramics tends to produce. 
Moreover, the uniform current stopped being able to flow easily to the whole grid as the 
line crossover per inch is less than eight. 

[0040] When it sees from a viewpoint on actual manufacture, as for the line breadth of a 
grid, it is desirable to be referred to as 0.1mm or more, and, as for the number of the line 
crossovers per irich, carrying out to 100 or less is desirable. 

[0041] The crosswise cross-section configuration of the wire rod which constitutes a grid is 
circular, and also may be various rolling configurations, such as an ellipse form and a 
rectangle. 

[0042] In plasma generating electrode equipment, the frequency domain of the 
electromagnetic wave which penetrates an electromagnetic wave transparency layer is 
300GHz or less. Among these, it is a microwave range that especially the above mentioned 
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electromagnetic wave transparency layer is useful. The frequency domain of microwave is 
300MHz - 300GHz. However, since the property of alumimium nitride hardly changes 
compared with the field of 1MHz, or the property of 10GHz, it can do so the effectiveness 
of the above [ a 1MHz - 300MHz frequency domain ]. 

[0043] Hereafter, this invention is further explained to a detail, referring to a drawing. 
Drawing 1 (b) is the top view showing the condition of having installed the resistance 
heating element in the crevice of the second member 3, drawing 1 (a) is the sectional view 
showing a condition just before carrying out solid state welding of the first member 1 and 
first member 3, and drawing 2 (b) is [ drawing 2 (a) is the sectional view showing the 
ceramic heater 20 obtained by the solid state welding of these each part material, and ] 
the top view of this ceramic heater. The first member 1 is making the monotonous 
configuration and formed the spreading layer 2 of said solution in principal plane la of this 
member 1. The spreading layer is not prepared in principal plane lb of another side of a 
member 1. The second member 3 is also making the monotonous configuration and the 
slot of a predetermined configuration thru/or crevice 3a are formed in one principal plane 
side of this member 3. In this example, the flat-surface configuration of this crevice is the 
configuration which can hold the resistance heating element 4, and the configuration of the 
cross section of a crevice 3 is a rectangle. The projection part remains between crevice 3a. 
This crevice 3a and principal plane 3c of the opposite side are used as a heating surface of 
a semi-conductor wafer. 

[0044] The resistance heating element 4 is a resistor of the shape of a foil which consists 
of a metallic foil, and if it sees superficially, it is constituted from this example by concentric 
circular partial 4b of three trains from which a diameter differs mutually, and straight-line 
partial 4c which has connected between the concentric circular parts of each of these 
trains. Polish processing of the front-face side as for which these each part material 1 and 
3 carries out phase opposite is carried out, and polished surfaces la and 3b are formed. 
After this, according to the manufacture approach of this invention mentioned above, solid 
state welding of the first member 1 and second member 3 is carried out, and the ceramic 
heater 20 of drawing 2 (a) and (b) is obtained. 

[0045] In the ceramic heater 20, a closed space 7 is formed in the interior of the base 
material 6 which consists of substantia-compacta ceramics, and the resistance heating 
element 4 is held in a closed space 7. 6a is a wafer heating surface and 6b is a tooth back 
for connecting a terminal. The desirable structure for connecting a terminal to a resistance 
heating element is mentioned later. In the junction interface 22 of the first member 1 and 
the second member 3, problems, such as leakage of exfoliation or a gas and a crack, are 
not produced. All over a closed space 7, clearances 8 and 9 remain between the resistance 
heating element 4 and the wall surface of a closed space. That is, it is not fixed rigid all 
over a closed space 7, but the resistance heating element is in the deformable condition in 
this. 

[0046] As shown in drawing 2 (b), the terminal 13 is exposed to the tooth-back 6b side of 
a base material 6. This terminal 13 is being fixed to the end of the outside of the resistance 
heating element 4, and the inside end, respectively. 

[0047] Drawing 3 (a) and (b) show the junction structure of the terminal in the both ends 
of the resistance heating element s. Annular section 4a is formed in the end of the 
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resistance heating element 4, the bolt 14 is inserted into the through tube 5 of annular 
section 4a, and the nut 11 is inserted in this bolt 14. The terminal insertion hole 12 is 
formed in the tooth-back 6b side of a base material 6, and the body of a terminal 13 is 
inserted in this insertion hole 12. The bolt 14 is being inserted in and fixed to female screw 
13a of a terminal 13. Female screw 13b is prepared in this female screw 13a and opposite 
side, and the bolt 10 is inserted in this female screw 13b. Flange 13c of the circular ring 
configuration which spreads toward a longitudinal direction is formed in the body of a 
terminal 13, and this flange 13c is joined to tooth-back 6b by the low material 30. 
[0048] The condition of the junction interface of the first member 1 and the second 
member 3 is explained referring to drawing 4 and drawing 5 further. However, since this 
junction structure is applied also in other semi-conductor processors, it explains these 
collectively by drawing 4 . First, the first member 71 (it sets to drawing 1 and is first 
member 1) and second member 72 (it sets to drawing 1 and is second member 3) which 
constitute the base material of a semi-conductor processor after junction are prepared. 
Precision polish processing of the field (it sets to drawing 1 and they are la and 3b) which 
should be joined among the first member 71 and the second member 72 is carried out. 
Under the present circumstances, after processing, preferably, the center line average of 
roughness height (Ra) of each processing sides 73 and 74 is set to 0.2 micrometers or less, 
and flatness is set to 0.2 micrometers or less. Subsequently, on [ one / at least ] each of 
these processing sides, the solution containing a junction assistant is applied and a 
spreading layer is prepared. In this case, this solution can be applied to both processing 
sides 73 and 74, and can also be applied only to one processing side. Subsequently, each 
processing side is contacted without a clearance. 

[0049] It will be in the condition that it is shown in drawing 4 (a) as a typical sectional view 
at this time. That is, if the microstructure of the first member 71 and the second member 

72 is examined, it is polycrystal structure, and many ceramic particles 16 and 17 exist and 
the grain boundary layer 18 exists among particles 16 and 17. Here, in the processing sides 

73 and 74, a particle 16 is cut and cutting plane 16a is exposed. Here, in the processing 
sides 73 and 74, cutting planes 73 and 74 stick completely by making small flatness and 
the center line average of roughness height (Ra) as mentioned above. 

[0050] And if a solution 2 is made to intervene among cutting planes 73 and 74 and is 
heat-treated, particle 16 comrades which touched mutually in the polished surface will join 
according to diffusion of a junction assistant, and as shown in drawing 4 R> 4 (b), they will 
grow, and the junction particle 21 will generate. This junction particle 21 is prolonged 
toward the both sides of the junction interface 22 so that the junction interface 22 may be 
straddled. The solid-state-welding object 75 is acquired by this. 
[0051] Thus, it is once cut, particle 16 comrades by which this cutting plane was ground 
are stuck, and particle 16 comrades are joined and grown up with the help of diffusion of a 
junction assistant. While the abundant layers 80 of a junction assistant generate in 
accordance with the junction interface 22 so that it may be shown as a result, for example, 
drawing 5 , in the abundant layers 80 of this junction assistant, the junction particle 21 
occurs and grows and is prolonged toward the both sides of the junction interface 22. In 
this process, the grain boundary part 18 which contains a junction assistant so much is 
eliminated by growth of a particle 21 toward both sides from a junction interface. However, 
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the abundant layers 80 of this junction assistant remain as a result, and can be clearly 
checked with an electron microscope. 

[0052] Here, if the center line average of roughness height is larger than the 
aforementioned value, since a minute clearance will be generated between the cutting 
planes of the cut particle 16, it is thought that it is hard to produce junction of a particle. 
Moreover, also when flatness is larger than the above-mentioned value, in order for 
processing sides not to stick without a clearance as a whole, it is thought that it is hard to 
produce junction of a particle. Moreover, when the slurry which a junction assistant needs 
making it dissolve and contains the particle of a junction assistant was used, the first 
member and second member were not able to be joined good. 

[0053] In addition, the center line average of roughness height (Ra) is the value which ** 
(ed) area (a clinch part is included) which turned up the granularity cross-section curve 
from the center line, and was obtained with the granularity curve and center line by die- 
length L Flatness means the magnitude of the deviation from the geometric flat surface of 
a flat-surface part, and when a flat-surface part is pinched at two parallel geometric flat 
surfaces, it expresses with JIS at intervals of both the geometric flat surface in case 
spacing of both these flat surfaces serves as min. The center line average of roughness 
height and flatness can be measured with a surface roughness meter and a laser 
interferometer. 

[0054] As for the center line average of roughness height of said processing side, it is 
much more desirable to be referred to as 0.1 micrometers or less, and it is much more 
desirable to set flatness to 0.1 micrometers or less. Since it is desirable to make it as small 
as possible in order to make junction of the cut particles still easier, these do not need to 
limit a minimum. However, the center line average of roughness height is about 0.05 
micrometers, and the flatness of the process tolerance at this time is about 0.07 
micrometers. In order to **** the flatness and the center line average of roughness height 
of a processing side within the limits of the aforementioned value, it is desirable to process 
the front face of each part material with a surface grinder and a high-speed lapping 
machine. 

[0055] A certain extent is produced also at low temperature in [ growth of a ceramic 
particle ] comparison. However, when sintering temperature of the first member and the 
second member is set to T, it sees from a viewpoint of making bonding strength high 
especially and is desirable to heat-treat at the temperature more than ** (T-50). It 
checked that the sintered compact really manufactured by sintering and the zygote 
equipped with almost equivalent reinforcement could be manufactured by this. 
[0056] Reinforcement of a zygote can be made into max when the temperature of said 
heat treatment is below sintering temperature. If this becomes higher than sintering 
temperature, while growth of the particle in a junction interface will fully be performed, it is 
for a defect to occur and for the reinforcement in parts other than a junction interface to 
fall with the abnormality grain growth produced in other parts. When sintering temperature 
of the first and the second member is set to T in this semantics, it is desirable to heat-treat 
at the temperature below ** (T+50). 

[0057] Moreover, in case the first member and second member are sintered, when 
sintering acid is being used, it is desirable to use the same sintering acid as the sintering 
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acid. 

[0058] When a ceramic particle consists of alumimium nitride or silicon nitride, the junction 
assistant more than a kind chosen from the group which consists of an yttrium compound 
and a ytterbium compound is desirable, and especially an yttrium compound is desirable. In 
this case, increase of remarkable bonding strength and improvement in endurance were 
able to be checked especially. In this case, it is desirable to use the water solution of a 
water-soluble yttrium chloride, a yttrium chloride hydrate, yttrium sulfate, and yttrium 
acetate and the ethyl alcohol solution of a yttrium chloride, a yttrium chloride hydrate, and 
yttrium acetate. 

[0059] As the heating approach, there is a local heating method by heat treatment by 
ordinary pressure, hot pressing, plasma activated sintering, and the racer etc. The time 
amount of heat-treatment can be changed according to magnitude, heat treatment 
temperature, etc. of a sintered compact. 

[0060] Next, the example which applied this invention to the electrostatic chuck is shown. 
Drawing 6 (a) is the sectional view showing a condition just before joining the first member 

23 and second member 24, and drawing 6 (b) is the sectional view showing the 
electrostatic chuck 26 which consists of these solid-state-welding objects. Members 23 and 

24 are making the monotonous configuration. The principal planes 23a and 23b of the pair 
of the first member 23 are flat, and the through tube 12 is formed among these. The 
spreading layer 2 of said solution is formed on principal plane 23a. Crevice 24a of a 
predetermined configuration is formed in one principal plane side of the second member 
24. In this example, the flat-surface configuration of this crevice 24 is the same 
configuration as a semi-conductor wafer. Crevice 24a and principal plane 24c of the 
opposite side are used as an adsorption side of a semi-conductor wafer. 

[0061] The electrostatic chuck electrode 25 is the metal bulk material of a monotonous 
configuration in this example, and through tube 25a for terminal installation is formed. 
Polish processing of the front-face side as for which these each part material 23 and 24 
carries out phase opposite is carried out, and polished surfaces 23a and 24b are formed. 
After this, according to the manufacture approach of this invention mentioned above, solid 
state welding of the members 23 and 24 is carried out, and the electrostatic chuck 26 of 
drawing 6 (b) is obtained. 

[0062] In the electrostatic chuck 26, a closed space 28 is formed in the interior of the base 
material 27 which consists of substantia-compacta ceramics, and the bulk material 25 is 
held in a closed space 28. 27a is a wafer adsorption side and 27b is a tooth back. The 
connection structure of a terminal 13 and the bulk material 25 is shown in drawing 3 R> 3. 
In the junction interface 22 with members 23 and 24, problems, such as leakage of 
exfoliation or a gas and a crack, are not produced. All over a closed space 28, clearances 8 
and 9 remain between the electrode 25 and the wall surface of a closed space 28. That is, 
it is not fixed rigid all over a closed space 28, but the electrode 25 is in the deformable 
condition in this. The dielectric layer 29 of predetermined thickness is formed between an 
electrode 25 and a wafer adsorption side. 

[0063] Drawing 7 (a) is the sectional view showing a condition just before joining the first 
member 23 and second member 31, and drawing 6 R> 6 (b) is the sectional view showing 
the electrostatic chuck 33 which consists of these solid-state-welding objects. A member 23 
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is mentioned above. Crevice 31a of a predetermined configuration is formed in one 
principal plane side of the second member 31 at two places. In this example, each flat- 
surface configuration of 31d of this crevice has become abbreviation hemicycle-like. Crevice 
31a and principal plane 31c of the opposite side are used as an adsorption side of a semi- 
conductor wafer. 

[0064] The electrostatic chuck electrode 32 is the metal bulk material of a monotonous 
configuration in this example, and through tube 32a for terminal installation is formed. 
Each electrode 32 is held in each crevice 31a. Polish processing of the front-face side as for 
which these each part material 23 and 31 carries out phase opposite is carried out, and 
polished surfaces 23a and 31b are formed. After this, according to the manufacture 
approach of this invention mentioned above, solid state welding of the members 23 and 31 
is carried out, and the electrostatic chuck 33 of drawing 7 (b) is obtained. 
[0065] In the electrostatic chuck 33, a closed space 33 is formed in the interior of the base 
material 35 which consists of substantia-compacta ceramics at two places, and the bulk 
material 32 is held in a closed space 33. 35a is a wafer adsorption side and 35b is a tooth 
back. The connection structure of a terminal 13 and the bulk material 32 is shown in 
drawing 3 . All over a closed space 33, clearances 8 and 9 remain between the electrode 
32 and the wall surface of a closed space 33, it is not fixed rigid all over a closed space 33, 
but the electrode 32 is in the deformable condition in this. 

[0066] Drawing 7 (c) is the sectional view showing the electrostatic chuck 34 with a heater 
concerning the example of this invention. In the electrostatic chuck 34, the above 
mentioned resistance heating element 4 and the above mentioned electrostatic chuck 
electrode 25 are held in the interior of the base material 36 which consists of substantia- 
compacta ceramics. That is, the resistance heating element 4 is held in the tooth-back 36b 
side of a base material 36, and the electrostatic chuck electrode 25 is held in the wafer 
adsorption side 36a side. 22A and 22B are the junction interfaces of solid state welding, 
respectively. 

[0067] Drawing 8 and drawing 9 show the example which applied this invention to the 
arrangement of electrode for plasma generating. It is the fragmentary sectional view in 
which drawing 8's (a's)'s being the perspective view showing a grid 37, and showing 
typically the condition that were the perspective view in which drawing 8 (b) turns off the 
arrangement of electrode for plasma generating, and lacks and shows it, and drawing 9 (a) 
is the sectional view showing plasma generating electrode equipment 41, and drawin g 9 
(b) installed plasma generating electrode equipment 41 in the chamber 51. 
[0068] The grid 37 is making the round shape as a whole, and carries out the braid of 
circular line object 37b and the line object 37a in every direction. 38 is a stitch. A base 
material 39 consists of substantia-compacta ceramics, and consists of body 39a of a disk 
configuration, and flange 39c currently formed so that jt may extend horizontally in the 
tooth-back 39b side of body 39a. A closed space 40 is formed in the interior of a base 
material 39, and the grid 37 is held in a closed space 40. 39d is a wafer installation side. 
The terminal 13 is exposed to the tooth-back 39b side of a base material 39. The terminal 
13 and the grid 7 are joined with the screw 14. The electromagnetic wave transparency 
layer 42 is formed in 39d side of semi-conductor wafer installation sides. 
[0069] In the chamber 51, plasma generating electrode equipment 41 is installed through 
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the arm 48. Under the present circumstances, plasma generating electrode equipment is 
installed so that an electrode 37 may become a top-face side, and the semi-conductor 
wafer W is laid in 39d of installation sides. The end of cable 52B for electric power supplies 
is connected to a terminal 13, and the other end of cable 52B is taken out out of a 
chamber 51, and it connects with RF generator 49. Predetermined spacing is kept in an 
electrode 37 and the location which counters, and a counterelectrode 47 is installed in it in 
parallel. The end of cable 52A for electric power supplies is connected to a 
counterelectrode 47, and the other end of cable 52A is taken out out of a chamber 51, and 
it connects with RF generator 49 and a ground 50. 

[0070] The plasma generating field 46 on the semi-conductor wafer W can be made to 
generate the plasma by supplying high-frequency power through the cables 52A and 52B 
of a pair in this condition. Under the present circumstances, a plasma sheath is generated 
between the plasma generating field 46 and 39d of installation sides. 
[0071] Drawing 10 (a) is the perspective view showing the punching metal 54 which can be 
used as an RF electrode. The punching metal 54 is carrying out the round shape, and a 
majority of many circular holes 56 are formed in the circular plate 55 at the squares 
configuration. 

[0072] Drawing 10 (b) is the perspective view showing the circular sheet metal 57 which 
can be used as an RF electrode. Drawing 10 (c) is the top view showing the sheet metal 58 
which can be used as an RF electrode. In sheet metal 58, a total of six trains of slitting 59b 
and 59c of the shape of a long and slender straight line is formed in parallel mutually. 
Among these, in drawing 10 (c), opening of the slitting 59b of three trains is turned down, 
and opening of the slitting 59c of remainder 3 train is turned up. Slitting 59b and 59c is 
arranged by turns. As a result of adopting such a configuration, the long and slender track 
is formed by sheet metal. Therefore, a terminal is connected to both-ends part 59a of this 
track, respectively. 

[0073] Drawing 11 is a drawing for explaining the process which manufactures an 
electrostatic chuck according to other examples of this invention. Drawing 11 (a) is the 
sectional view showing a condition just before joining the first member 60 and second 
member 24, and drawing 11 (b) is the sectional view showing the electrostatic chuck 61 
obtained by the solid state welding of these each part material. The first member 60 is 
making the monotonous configuration, forms the spreading layer 2 of said solution in 
principal plane 60a of this member 60, and has not prepared the spreading layer in 
principal plane 60b of another side. The second member 24 is also making the monotonous 
configuration and crevice 24a of a predetermined configuration is formed in one principal 
plane side of this member 24. This crevice 24a and principal plane 24c of the opposite side 
are used as an adsorption side of a semi-conductor wafer. 

[0074] A metal plate 71 is installed in crevice 24a of the second member 24. Polish 
processing of the front-face side as for which each part material 60 and 24 carries out 
phase opposite is carried out, and polished surfaces 60a and 24b are formed. According to 
the manufacture approach of this invention mentioned above, solid state welding of the 
members 60 and 24 is carried out after this. However, the height of a metal plate 71 is 
made larger than the depth of crevice 24a, namely, it was made for a metal plate 71 to 
project from crevice 24a by this example in this case only in a dimension s. Instead, the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/11/22 



JP,09-082786,A [DETAILED DESCRIPTION] 



14/17 *-V 



clearance between dimensions t was prepared between the metal plate 71 and the wall 
surface of a crevice 24. 

[0075] A metal plate 71 is made to transform by applying [ at a deformable temperature 
requirement ] a pressure to the bottom of pressurization of a metal plate 71 in drawing 11 
(a) in this condition in a lengthwise direction between a member 60 and a member 24. The 
electrostatic chuck shown in drawing 11 (b) by this is obtained. A closed space 28 is 
formed in the interior of a base material 62, and the electrode 63 is held in a closed space 
28. 62a is a wafer installation side and 62b is a tooth back. Here, since the metal plate 71 
is made to transform in accordance with the configuration of a closed space 28, this 
electrode 63 sticks to a wall surface. 

[0076] Drawing 12 (a) is the sectional view showing a condition just before joining the first 
member 1 and second member 3, and drawing 12 R> 2 (b) is the sectional view showing 
the ceramic heater 65 obtained by the solid state welding of these each part material. The 
metal plate 64 which constitutes a resistance heating element is installed in crevice 3a of 
the second member 3. Polish processing of the front-face side as for which each part 
material 1 and 3 carries out phase opposite is carried out, and polished surfaces la and 3b 
are formed. According to the manufacture approach of this invention mentioned above, 
solid state welding of the members 1 and 3 is carried out after this. However, the height of 
a metal plate 64 is made larger than the depth of crevice 3a, namely, it was made for a 
metal plate 64 to project from crevice 3a by this example in this case only in a dimension s. 
Instead, the clearance between dimensions t was prepared between the metal plate 64 and 
the wall surface of crevice 3a. 

[0077] A metal plate 64 is made to transform by applying [ at a deformable temperature 
requirement ] a pressure to the bottom of pressurization of a metal plate 64 in drawing 12 
(a) among members 1 and 3 in this condition in a lengthwise direction. A closed space 7 is 
formed in the interior of a base material 6 of this, and an electrode 66 is held into a closed 
space 7. 6a is a wafer heating surface and 6b is a tooth back. Here, since the metal plate 
64 is made to transform in accordance with the configuration of a closed space 7, this 
electrode 66 sticks to a wall surface. 

[0078] Here, as for a dimension t and a dimension s, it is desirable to make it fill the 
relation of die-length <=2 (the die length of depth x crevice 3a of tx crevice 3a) of the 
width-of-face x metal plate 64 of the sx metal plate 64. Moreover, the gestalt of this metal 
plate can be changed into the thing of other gestalten as long as it is bulk material. 
[0079] Hereafter, a still more concrete experimental result is described. 
[Example A] The ceramic heater was manufactured according to the approach mentioned 
above, referring to drawing 1 - drawing 5 . The first member and second member were 
manufactured with the alumimium nitride sintered compact, and it was made to sinter at 
1900 degrees C. The yttrium was used as sintering acid. The dimension of each part 
material was made into the diameter of 200mm, and the disk configuration with a thickness 
of 10mm. Surface-grinding processing of this front face was carried out, and the crevice 
was formed. Width of face of this crevice was set to 3mm, and the depth was set to 50 
micrometers. Subsequently, mirror-polishing processing of the plane-of-composition side of 
the first member and the second member was carried out using lap equipment, 
respectively, and the center line average of roughness height and flatness of each 
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processing side were set to 0.2 micrometers. By carrying out etching processing of the 
molybdenum foil with a thickness of 25 micrometers, the heating element of a desired 
superficial pattern was formed and this heating element was installed all over the crevice. 
[0080] The nitric-acid yttrium solution hydrate whose yttrium concentration is 2.61x10 to 4 
mol/cc: Y(N03)2 and a 6H2 O water solution were applied to each processing side of the 
first member and the second member. The first member and second member were fixed 
using the predetermined fixture, 1 hour heated under nitrogen-gas-atmosphere mind by 
1.5atm at 1900 degrees C using the electric furnace, and the ceramic heater was obtained. 
Subsequently, as it was shown in drawing 3 , low junction of the terminal was carried out 
to the base material. 

[0081] The junction interface of the first member and the second member did not have a 
defect, and airtightness was good. Drawing 13 is the electron microscope photograph 
(secondary electron image) of the ceramic organization of a zygote. Drawing 14 is the 
electron microscope photograph of the reflection electron image of a ceramic organization 
in the neighborhood of a junction interface. The white image shows the yttrium. Although a 
junction interface is in a center section, in accordance with this junction interface, it turns 
out that the white line exists. This shows the condition that the junction assistant applied to 
the junction interface remained near the junction interface after heat treatment. Drawing 
15 is the electron microscope photograph of the reflection electron image which expanded 
and photoed the central part of drawing 14 . It can be seen that the white line is following 
left-hand side a little from the center section of the photograph. This is because the yttrium 
which is a junction assistant remains in accordance with a junction interface. Drawing 16 is 
the electron microscope photograph of the reflection electron image which expanded near 
the junction interface further and photoed it in drawing 15 . 
[0082] The microstructure shown in drawing 14 - drawing 16 , especially drawing 16 
consists of an alumimium nitride particle and a grain boundary containing an yttrium. In 
drawing 16 , the white part shows the yttrium. Most metal atoms other than an yttrium do 
not exist in a grain boundary. The particle colored deep gray shows the alumimium nitride 
particle. Although a black part can be seen between alumimium nitride particles, this shows 
the open pore. Since polish processing of the front face of a sample was carried out when 
carrying out observation by the electron microscope, the closed pore inside a sample has 
appeared as an open pore in the front face. It is the central part of the lower left in 
drawing 16 which was typically shown in drawing 5 . Thus, when drawing 16 is seen, the 
grain boundary layer containing a junction assistant moves by the grown-up particle, and it 
turns out that it is divided. 

[0083] [Example B] The electrostatic chuck was manufactured according to the approach 
mentioned above, referring to drawing 6 (a) and (b). The first member and second 
member were manufactured with the alumimium nitride sintered compact, and it was made 
to sinter at 1900 degrees C. The yttrium was used as sintering acid. The dimension of each 
part material was made into the diameter of 200mm, and the disk configuration with a 
thickness of 10mm. Surface-grinding processing of this front face was carried out, and the 
circular crevice was formed. The diameter of this crevice was set to 190mm, and the depth 
was set to 1.0mm. The molybdenum plate with a diameter [ of 189.5mm ] and a thickness 
of 0.8mm was installed in this crevice. Subsequently, mirror-polishing processing of the 
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plane-of-composition side of the first member and the second member was carried out 
using lap equipment, respectively, and the center line average of roughness height and 
flatness of each processing side were set to 0.2 micrometers. 

[0084] The nitric-acid yttrium solution hydrate whose yttrium concentration is 2.61x10 to 4 
mol/cc: Y(N03)2 and a 6H2 O water solution were applied to each processing side the first 
member and every second member. The first member and second member were fixed 
using the predetermined fixture, 1 hour heated under nitrogen-gas-atmosphere mind by 
1.5atm at 1900 degrees C using the electric furnace, and the electrostatic chuck was 
obtained. Subsequently, as it was shown in drawing 3 , low junction of the terminal was 
carried out to the base material. 

[0085] The junction interface of the first member and the second member does not have a 
defect, and airtightness was also held. 

[0086] [Example C] Endurance was examined about the ceramic heater manufactured in 
Experiment A. That is, temperature was raised with the rate of temperature rise of a 
between by 10-degree-C/from a room temperature to 600 degrees C, it maintained at 600 
degrees C for 1 hour, and the temperature reduction was carried out to the room 
temperature with the temperature fall velocity of a between by 10-degree-C/. When this 
was made into 1 cycle, the temperature resistance curve of 10 cycle was changeless. 
[0087] [Example D] The plasma generating electrode equipment shown in drawing 9 and 
drawing 10 was manufactured. Alumimium nitride powder was prepared as ceramic 
powder, and the yttrium was used as sintering acid. The first member and second member 
were manufactured by making this sinter at 1900 degrees C. The dimension of each part 
material was made into the diameter of 200mm, and the disk configuration with a thickness 
of 10mm. Surface-grinding processing of this front face was carried out, and the circular 
crevice was formed. The diameter of this crevice was set to 190mm, and the depth was set 
to 1.0mm. The grid which consists of metal molybdenum was prepared. The wire size of 
the line object which constitutes a grid was 0.35mm, it was **24 (24 crossover numbers 
per inch), and the appearance was phil90mm. This grid was held in the crevice. Mirror- 
polishing processing of the plane-of-composition side of the first member and the second 
member was carried out using lap equipment, respectively, and the center line average of 
roughness height and flatness of each processing side were set to 0.2 micrometers. 
[0088] The nitric-acid yttrium solution hydrate whose yttrium concentration is 2.61x10 to 4 
mol/cc: Y(N03)2 and a 6H2 O water solution were applied to each processing side the first 
member and every second member. The first member and second member were fixed 
using the predetermined fixture, 1 hour heated under nitrogen-gas-atmosphere mind by 
1.5atm at 1900 degrees C using the electric furnace, and the plasma electrode generator 
was obtained. As it was shown in drawing 3 , low junction of the terminal was carried out 
to the base material. 

[0089] The 8 inch wafer was installed in the front face of this plasma generating electrode 
equipment. It is CF4 in a chamber. Gas was introduced and the gas supply system and the 
flueing system were controlled to be able to control a pressure by 400mTorr. As an RF 
generator, the frequency of 13.56MHz and the 2kW thing were used. The matching box 
was inserted in the cable between a power source and an RF electrode in order to make a 
discharge condition stability. Consequently, the stable plasma sheath was able to be 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 (a) is the sectional view showing a condition just before carrying out solid 
state welding of the first member 1 and second member 3, and (b) is the top view showing 
the condition of having held the resistance heating element in the crevice of the second 
member 3. 

[Drawing 2] (a) is the sectional view showing the ceramic heater 20, and (b) is the top 
view showing the ceramic heater 20. 

[Drawing 31 (a) is the perspective view showing the condition of having fixed the screw to 
the edge of a resistance heating element, and (b) is the sectional view showing the suitable 
example of the junction structure of the edge of a resistance heating element, and a 
terminal. 

[Drawing 41 (a) and (b) are the typical sectional views for explaining progress of junction to 
the first member and the second member. 

[Drawing 51 In the abundant layers 23 of a junction assistant, it is the sectional view 
showing the condition that the junction assistant moved with growth of the ceramic particle 
21. 

rPrawinq 61 (a) is the sectional view showing a condition just before joining the first 
member 23 and second member 24, and (b) is the sectional view showing the electrostatic 
chuck 26 obtained by this. 

rPrawinq 71 (a) is the sectional view showing a condition just before joining the first 
member 23 and second member 31, (b) is the sectional view showing the electrostatic 
chuck 33 obtained by this, and (c) is the sectional view showing the electrostatic chuck 
with which the heater was united. 

rPrawinq 81 (a) is the perspective view showing a grid 37, and (b) is the fracture 
perspective view showing the plasma generating electrode equipment which contained the 
grid. 

rPrawinq 91 (a) is the sectional view showing plasma generating electrode equipment, and 
(b) is the typical fragmentary sectional view showing the condition of having attached 
plasma generating electrode equipment in plasma equipment. 
rPrawinq 101 (a) is the perspective view showing the electrode which consists of a 
punching metal, (b) is the perspective view showing the electrode 57 which consists of 
plate-like metal bulk material, and (c) is the top view showing the electrode 58 which 
consists of plate-like bulk material containing slitting. 
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fDrawinq 111 (a) is the sectional view showing a condition just before joining the first 
member 60 and second member 24, and (b) is the sectional view showing the electrostatic 
chuck 61 obtained by this. 

[Drawing 121 (a) is the sectional view showing a condition just before joining the first 
member 1 and second member 3, and (b) is the sectional view showing the ceramic heater 
65 obtained by this. 

fDrawinq 131 It is the electron microscope photograph (secondary electron image) of the 
ceramic organization of a zygote. 

rDrawinq 141 It is the electron microscope photograph (reflection electron image) of the 
ceramic organization of the zygote of drawing 13 . 

rDrawinq 151 It is the electron microscope photograph (reflection electron image) of the 
ceramic organization which expanded and photoed the central part of the zygote of 
drawing 14 . 

rDrawinq 161 In drawin g 15 , it is the electron microscope photograph (reflection electron 
image) of the ceramic organization which expanded near the junction interface further and 
photoed it. 

[Description of Notations] 

1, 23, 60 The first member 3, 24, 31 The second member 

3a, 24a, 31a Crevice 4, 25, 32, 37, 54, 57, 58 bulk material 13 Terminal 15 Connection 
structure of a terminal 22, 22A, 22B junction interface 



[Translation done.] 
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*0-©giM*7 i as i «c*ii>r am— <omt i > <tst 
-©8PW7 2 (ii icia^xam—omta ) 

-r-s. ^-<wt7 i tm-<osmi 2t©^^g^-r 
•^tfffi o i {c*jc>-c« i a*» ^^3 b ) *m&wmm 
its. c©kk jnistcfci^r. *?*u<». sflnx 

ffi7 3, 7 4©WW^fiS (Ra)*0. 2 umJW 
Ti t, ^FffififcO. 2 //mJ^Ti-r*. C*l 

e.©sjnxB©ii>JS:< <bfe-^©±{c. m-smi^m 
fzimzmiL. mmmzsLitz. c©k«cb. c© 

[0049] c©^F*cc*jiir«. 04 (a) «c^S;a<j 

7 1 tfg-aymil 2 i©St»ii*«itT.5i. 

-fe^S 5»^X«t^l 6, 17*s^»fiE0 
r*J«3, tft^l 6. 1 7©HIK:«mBl 8*i??!5ELn> 
•S. CCT, 1)0X^7 3. 7 4Ki5l>tB > ifl6*5 
«J»r§*l. Sa^Smti. CCt, JjDXffi7 

3. 7 4Ktel>t, ¥-WBL*s£&tp>bm¥%m2 (R 
a) *fflTIS©J:^«c/h3<-r4Ci-C v «0lrB7 3i7 

[0 0 5 0] *lt, S^2 4W»rS7 3i74<i:©ra 

4 <b) tCm-r-t^tCfigSL. ^^14^2 

-5. C©«^&^2 1«> fi^l?I2 24$fc<J:5 

K. «^WS2 2©^fflJ«C|*])!P-3-rigC> f S. CtlCC<to 

[oo5i]c©i^{c. iw/t^Ksti. c<omm 

»©l»W«c < J:- 3 r. 6|5l±4^*jJ:CXfiESSe 

4. C©tem. mtf05«C7nr«t^K. 8^#ffi2 2 

cc?&ors^a6S'i©Mg^)g8 o*»*firrii^«:. c 
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e©jag{c*$<,>T\ «^abS!i*^sK:^eif^i 8 

««csgig-f actors*. 
[0052] c c-c. ^Cvm^ffl^^ttrScDfiJrD 4. 
*ftl>&. ^Sftfcft^l 6©WKB©raKS&'Kcl® 

ft*. */c. ¥ffia#±IE©fiIJ:9 4>*:*<<>t§^K:*>> 
±ftiL,-CJnXffill±*iBeraJ»<««l/fe^/cJC){C. & 

ttfcjgs-ttsc !g£«>Si|©«t?*^tf 

[0 05 3] &*J, 4i^¥*Jt&<* (Ra) £». ffi? 

£(cJ:oT»6ftfcffim ($r»)iIl>Sls#£^tJ> g 
SLri&l,fcfli-C*>-2>. TiBitt. ¥M8B#©«<5I3* 20 

ew®*>e.©st>©^:*$*m^. j i s-ctj, -spffigp 

^^^©Wfc&H^Tffi-ctfcA,*;^. Cft6© 
M^ffi©raiS*!S^ £ ft £ £ # o. • IM?6WI<0H 

c o o 5 4 ] menxiBoifiACira&sis.'' o; u 

«TiTSCii!»!-iJf*U>. Cft6tt> $J#r<*ftfc 
tt-?-|5I±©»^4MK:§SCC-r4fc8{>«:«. rtSKW 
/M<-r£C £**»*(,<,>©"?. TK*SS^-r5!i«» 30 

Wi8 #> 0 . 0 5 n mSgr* *) . ¥®ffi#0 . 0 7 
MmSfiT**. ^Iffl©^ffigfcJ:tf4M>igRy*jffli* 

[0055] t55» d7^tft^-©jsss«. Jtea«jcc(&ia 

-OSBtt©«*ia«*Til/fc<!:t. (T-50)*C« 

±©ias-cj»4!ia-r sci^ sdttatttttcit <ts 

<tl,»$«j&#»e>Ji-C»*l,l,>. CtlCCfc-3-C, — 40 
fC«t oTHaLfcfttttt& ««|II^©3Sffi*{§*.;fcJ£^ 

[0056] KriBJ^s©ias^«MSias£tTr*s £ 
#k. &£#©!S^*«*K:-r.&c £#-?#£. eft a* 
j&ISiaft J: 9 «>]*< ft £ £ . S£INB(cfett Ste^©fiS 

gaH-^tctffeftsrajK. te©^r£-r£s#t4jag 

^-©ap*t©«feeiaS=&T£Ufc«i:*. (T+50) 

*ct(T©sari8i*!ia-r 4 c £ a*»* so 
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[0057] ©sew* &imz.<Bmt**m 

[0 0-5 8] -fe-5 5 v*Xft*-ifi. SfbTJUS-^AS 

»±IA>. COl&^tc. ^Ccii*ftS^S©iS^*jJ: 
ZM*M&<Dfa±.*mW.? Z C i fc. C ©ig^(C 

«. ^ttttcDtt^b-/ vhv * a. ^fb-r ? h 

[0 05 9] Jlfl^ftiLttt. ^ETOiJiSl, 

«iBft^***s. Anf^«iS©^ra«. ^Sft©^c#s^ 

[006 0] *«C. *^W*#iSi5 i i' » ^(C*fL-C®^ 
L/c«SSCT*^-r. 16 (a) ». m-©SM*2 3£^ 

-©SPW2 4 £%s-&-r-&at>r©t^%^T»r®0-c* 

+ ^^2 6%^-r»fffil|-C*-5. SWt2 3. 2 413:^ 
JHK«ftL-C^«.-m— 3©-^f©^®2 3 
a« 2 3blJfST*0. Cft6©raCcKffi?L 1 2*i^ 
ESSftTt**. *ffi2 3 a±«CtiTIBS?S©^ : ?&B2«:iS: 

w*. sr~©sew2 4©— ^©iffifflijtctt. W5e^© 

IHSi52 4 a*s^3ft-ci^„ **JfiMriiC©iaaJ2 

4„ B0SI52 4a<i:JS>Ptffll©CT2 4c*. i^«:-i;x^ 

[006 1 ] t5?li25B, *:|li6CT-C«2p 

HdBVtoMM'W VVi-Qib >) . <3 ^Wffl©»ii?L 

2 5 a3&sjgfiS3ft-CC»S„ Cft6©SSPW2 3, 2 4© 
«ttiart-*«ffi«*W«niU WJg®2 3 a*j<fc^2 
4 b iBl&-ri>o C©^«itT^ L/c*^©iSiS*S{c 
ft-jt. SB«2 3£2 4<t*@ffiS^L. 136 (b) © 

f ^2 6*»-5. 
[0 06 2]#l?t7?26Ktol,»tB, WSSm.^ 

3 » ^^*>6ft-5*W2 7©rt8i5{CfBK^ra2 8*1JK)« 
Sft-CteO. SgH^|ffl2 8©*«C>'^4'W2 5*iiR^S 
htl->5. 2 7att'5x^-(Rfft?»i), 2 7b«W 

at?**. 1 3 £/<ji/^*t 2 5 to>mmm&u. m 

3CCinbfcfc©-C*-5. SBW2 3 £ 2 4 <£©fieo^[52 
2-Tti, iW(K-<»SM*©«ft. J'7^il>ofcWlB4 
D£cl,>. SgK^H2 8 4rv». «S2 5£«BB^HI2 8 
©gffi£©ffflK:BtfB8. 9*iSlori>.5„ 0*13. 

2 5 i*®m£M 2 8 «*>«: y 9 f fcH^s ftr*j e>-r , 

C©t|i-r^pJftfeftt^.ffi«!:ftoTt»5. SS2 5i'Ji 
^-K»B<i:©ra«:{iBf3Ell$©RSWi2 9&&f£$ 
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[0063}i7 (a) B. m—<Dmt2 3 t^"©® 

tt3 i <t.?:«^-rsiti5(D«iffi*?s-rK®ia'c*>»3. 0 

6 (b>B. cnF>CD@ffi«^(*3!pf)^4»«^+^f 
3 3&7KTiKM0ra>a. 8BW2 3ttU2l/fcfcOT4 
•5. J&r:©SW*3 1 ©-^(DiBfflltctt. 9f®&K©Da 
953 1 a*J2fiSST(C}Bfi£3tl-C^-5. $$mmvteC<D 
C3SP3 1 d©¥®B«B. C»-rn fcBS^PHfctKtfcoT 
E0SP3 1 at£*Hffl©£®3 1 c*. ^ift 1 ?! 
^-©K»Mi Urffiffl-TSo 10 

[0064] Bift^ttaatJ, *nffi^r«^ 

3 2 aftggj&34TC-b**. &S&3 2 B&EJSI53 1 art 
teifc&Sfl-C^S. C*i6©&gB**2 3. 3 1©tl*ffi] 
r&SSflfeVFMlDXU flfgffi2 3 a*J«fctf3 1 b£ 

^-re. c©fitt85j£L)t*^w©i8je^«:fie-5 

"C. SPW2 3 £3 1 ££Bffi«^0. 07 < b > ©#S 
*+vir3 3*&Z>. 

[0065]fl? ; t9i'33Kl$l>rH, ifflSt^ 
5 ?*X*>6&*«#3 5©rtS)5fc2fij^tefgBfl£IB3 20 
3&&f&2tlX*s*). fgBB^HI3 3©*CC^U^M3 2 
^JRS3*a-Ct^. 3 5al«iA-!RfI-c*f) 1 3 
5 bBWffi-C*£. J&fl 3 b.*)\s>>Vl3 2 £©!£&« 
itB. I3{CSLfcfcO-C*5. SSB^IW 3 3 tpTB. 
«^ 3 2 iffim ^fifl 3 3 ©Mili COM KZ^flfl 8. 9#» 
otfe»). mS3 2«!lfEB^Iffl3 3*CC'J^5» F(CH5£ 

[ o o 6 6 i 07 ( c ) *mw<D9mmicm2> t- 

* -tfSOl&m* + ? * 3 4 *^T»ra5HT?a-&. #m 

» £3 4&C*J<<>-CB. iSSSeHzv 5 f 30 

t>nm2 5tifiimzti-c\.>z>. w*>> «**3 6©w® 
3 6 bWcaafii^fMajJtxssfvc***}. ^x^-k 

fI3 6 affltC^ft^i- *m@2 5rt«Bm<**m> 
•5. 2 2 A. 2 2B»-£ft^ftHffi«^©8-£#®r* 

[0067JS8, 09B. *ii*^7Xv»Si© 

(a) tt. ffttttfi3 7*iiV$-*tiRB-C*9. 08 

(b) «. ^xv^*tffl©mgiig«:W»3^»t:^-r 40 

MflUar^Q. 09 (a) B. •7 - 7Xvf6£m®ilg4 
1 £7KrKffi0-e<& "5 . 09 (b) B. ^7X^1 
@£Sg4 1 + 5 lrtfcaSLA:ttS§*mStW 

[0068] IBt£^@3 7 H, ±#t VZPiB&teLX 
*s«3, R#©8lf*3 7b£«i$©i!af*3 7a£*fgiHl, 
fcfe©"C*4. 3 8BH*g"C*£. 1W3 9B. ®!B 
lf-fe-7 5 ? ***»6ft"J'. R£J£K©#f*3 9 a£. * 
ft3 9 a©«fffi3 9 bfflJ-C^K^rSJtC^Si^tCjgfiS; 
SftTC>£:7-7>i?8|53 9 c St*3 9©F*i 50 
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SMmeH£fB4 OjWJgfiSSnrisO. «H^H4 0©ttJ 
lcmiKmm3 7iiW®$tiXl,>Z>. 3 9dtt>5x^-S 
SHTC**. g*t3 9©»®3 9 bffidCCBigT- 1 3#K 
HH/CC>£. 3iffll*lf7i(Wyi 4K1J:-, 

Tg^Stl-CI,»-5. ¥&ft9x"--IHB93 9 dfltfCtt 

[0069] ^ + >^-5 lrtJC. 7-A4 84/M/t 

^?X"7jttiMBti4 i tfsssn-co*. com. 

«g3 7 #±BM&%£ J: ^K^^Xv^itgga* 
ISEU Kgffi3 9d{C*3«*'?x^--W**gg-$-.5. 

5 2 B ©-&**&?• 1 3 (cg&S 
U 2 B©f6Jg%* + 5 ljl^iffl 

U. ttM8m4 9ccttll-rs. «S3 7£*ffir*-&tt 
BK, Br£lllH£ab*-C¥fT<C*Mim4 7 £KHT 
£. ^3«*&ffl©^-^l'5 2 A©— 4g**t(fiJ«®4 7 
CC&i&O. *--^U5 2 A©te«8**- + >'<-5 li*^ 
ifflU ?lfSjg®®4 9S^T-X5 O^i^-T-5. 
[0 07 0]'C©ttS8-C. — St©-5r-^U5 2 A. 5 2 

!A-W©i©^7XvS4«ig4 6K:, 

£a:g®3 9 d L<jymcrf^x-?is-?>ifi&&.tz>. 

[ 0 0 7 1 ] 0 1 0 ( a > B. Sm&XGLk. ItffiiT 
>d/>*;l'5 4BRJ&£t,-Cte»5 > RJg©¥«5 5|*3 

[00721 110 (b) B. JS^jgmSi CTffiffl-C 

*R0©»s 5 7 %*-r*«a0-c* 010 ( c ) 
». *fSjSm@«i: ortfc§s»fi5 8 *^-r^ffi0 

SSSSrttCB. «BSC»ieiett©^Jt)ii*5 9 
b. 5 9c#, 5l>«cW{c^it65>MfiX3nrt^„ 
C©^%. 3?>J©§)Dii*5 9 b«. 010 ( c ) «:*$ 
^TTflPJKglPL-Cfc^ 35>J©^»3ii*5 9 cB 
±(8lRcg8Pl/T<,>.5„ W»)iA*5 9 b i5 9 citt. £. 

©«mSS©ffi^SP^5 9 aK*tt^*i4SR L *&i&-r£. 

[ o o 7 3 ] 0 1 1 b. *^©fft©sifiswtcae-5-ci? 
f ^*sig-rs7'u-fe^*sttw-r-5ft:26©0ffi-c 

«&. 011 (a) B. Sr— ©SBW6 0£»-©SB*t2 
4£4S^-T-5ia«!f©tfc®«r^-r»rB0-C*»3 > 01 1 
(b)B. C*T.6©&aSI*©@ffi8^fC±oT&6ftfc 

t"^6 i **-rwB0t?*s o ©8M#6 0 

B^fi3Bt*:«r%Lr*J»3. C©9J**6 0©±®6 0 &K. 

m^tm<Dm^m2 zmv, <fe^©sffi6 o b tcam« 

CCSW2 4©- ^©itBilUKB. miSBVXDW 
gP2 4a^(S3*a-CW>4. C ©0815 2 4 a t%Mm<D 
iS2 4 c*. *«(*^i^-©®«fffi£ Lrffifflr 
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5. 

[0074] ^-©gB*t2 4©Gn§B2 4a«:£S«7 1 

£&g-r -s . &mt 6 0.24 (Dtrnfot zmmw&m 

mmXL. BFgffi6 0afcJ:tX2 4b£JBfi£-f£. C© 

«> £&l«7 l©K<*«ria8B2 4 a©3l<? 
U HJfc. #S«7 l3W^s^WiaSe2 4a^6^m 
tSi^tCUfc. C<Dm>«3K:. ^J1S7 1 <bIH8P2 4 
©SE£©li8{c^t©l5SHa*&Wfc. 10 
[0075] cotwsr. ^s«7 i aJjjnffTcc^pj 

fE&SgffiHT. gW*6 0««:g»t2 4i©W-Ciai 1 
(a) K:telvr$E#[fi]CCBE#£Jta*£C&{C<fc-3'C > ^ 
Jg«7 C*UC«fc-?T01 1 (b) CtTn 

tet^t^jme.hi. ***6 2©rtgiHt8?H£w 

jRg3nri>4. 6 2 aitVx-^-W>mffi-C$>K). 6 2 
b«#®-C*S. CCT. SglB^H2 8©0tfoCi&o-C 
£Jgffi7 1 C©«@6 3*JMS 

{c*tL-ag;rrs. 20 

[OO76]012 (a) B, Sfl— ©SPtt 1 t^— ©SP 

*t 3 <t *g^-r Sitwr©*t®*^-r»rffi0-c* d . 0 1 
2 (b) ». cn^w^atwoHtHS^tct^r^eti 

©gp*t3©CaSP3a{C, ffit^^<*%«fiS-r4^fllS6 
4*t9®-r-5. 3©tB*ffa-*-££tMII*Pg 
MIL, Pg® 1 a 3 bZ&f&TZ. COmtw! 

mLtcxmjicDmmijmicu-ix, suw 1 1 3 1 *ata 

S^T*. TfcftiU CCBSfC, 2|E||j6W«. &g«6 
4©^3£iySI$3a©g|I<*<J:f)fc:rt:#< U BP*^ £JS 30 
«6 4#s^sA:WDflSi53 a*>6?&fJ-r* J:5{Cl,fc. 
C©ftfc>»3K:. ^P5«6 4£CaS|53 a©gffi<fc©lfflK:7j- 

[0077] C©«t«r. £!S«6 4^*DliTK^oJ 

te^iaseH-c. suwiistcra-c. si 2 (a) cc 
fc^s-e-s. ztiicjii-c, s*fe©rtgp«:ffiK^iai 

7*i0gE$ti. ?SK^M7©*tcS@6 6*iit5J?f3n 
S. 6 aB^x^-Jjna&BtNfcr). 6b«W®"C*5. 
CCC, SIBSW7©J^{C?&- 3 -r#JS«6 4?&^03 40 

#rt,>s©r. c©®®6 6a*MffiK:*tt,-c©rr£. 

[0078 ] CCT. ^fttte^^^stt. sx#i 
«6 4©*ix£Jii«6 4©gS^2 ( t XHSI53 a©SI 
3xmg|J3 a ©Si*) <DW%*mte*&'ji<clrZZbifi 
Jff*l/t>. £7t. C©^JI&©J£SS«. /wflvt-c&s 
«fife©ff^©4i©«:^H-r* c 

[0079] felT. MfCSitW^WI^mKo^-C^ 
5. 

CSU£0Ia:i 0 l ~H5*#ML/^Baaufc^«:fie 
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<fct*S&-©Stt* &mitT)V 5 AgllSfcK: <fc o tgg 
U 190 0*C-C^teS#fc. &*SB&8iJ£ Lt^»F V 
•i'Ai^Ufc. ^®*t©^«. fiSI2 0 0mm. m 
SlOmmOniBtCiUc. C©SEf:^MWglJJDX 
U IHSB*Jft£Ort:. C©m8B©$I*3mmil/. 

*t©«^®ffl*^ti-en^ zrm&z&m Lxmwmm 
tnxu, sJnn:M©*'C^s^e3*j«tc;5p®g*o. 

yjJDXT 4 C i CC J: o r^f M©^PMfi«j^* * - >©#&&(* 
[0 0 8 0 ] A v V 'J^AigK#2. BlxiO-'mo 

i/c ccomsiAv v vvM.m&*m®: y (no, ) 
, -6H, o*^f?g*. m-©a5»*5j:c;^-©gH!t© 

&»DIffi{c££fij L/C £r5£©teA*&fll 1/ tf-omt 

tmr-omttzmmL. m&jpz&mux 1 9 o o-c 

T? 1 B#fffl©fffl 1 . 5 a tmX-WMmm£i.TliCtimL. 
7 5 v 9Xt--5'--&mfc. A^X. 03fC7jrr«J:5(C 

lx. u^mtuc^h-cuom^tc. 
[0081] is— ©§w* t mr-om* t<om^nm<<c 

80 rfc*. 014». Jg^!?E©ifi2K:*jW*-fe7S 

^ ^^jffl*s©ss«^©m-T-sass^^*-c*s. at^ 
*s*s. c©S^I?ffi{c?9or. ac>iS^i?fiL/-ci,»-5 

lai 5«. la 1 4 ©#:*8is#*fi£rt: origin 

fc. ^^<DS?S»$niT«i. ¥«©ip*S|5 
ft>6**>£MtC. at,^^iiigSL-CC»4©dSM^6. C 

^SUri^*>6-C*-5„ 01 6«. H15«C4jlir» 
[0082] 01 4~01 6. «f{C0 1 6 JC^-TSWHjS 

PJB^f-tt. t5<t^<t*??aEL■C•t^^». ifit^KfefCJgfeL 

fct4^». S{bT->U5^^Atft^*^brt,>4. fiMtr 
;V2-^A^©KK:. M&m&tfi&IL&ifi. CtiBH 

tf«c, ^©*ffi*W^ttHOfcfc&«C. KW3Si5©ffl 

tC^L/c©». 01 6CC*sW5^T©«P*SP»T*S. 
C©«t^«C t 016*M-5i. ^«J?ffl*StfeiWa 

[0 0 8 3] CSafeWBD 06 (a) . (b)4#Il 
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ici^tisH/, 1 9 oo-crsi*s«*tffc. m&smt 

0 0 mm. m$ 1 OmmCRSfttil/fc. £©affi£ 

¥®wiiUJniiu njg©iasi5*0fi£ufc. c©iagj5©ii: 

S?rl90mmiL. OmmiL/c. i6g 1 

8 9. 5 mm. JI3 0. 8 mmOt'J r/T^S^CCG!] 
gUrtKIBSLfc. 3y,»t?. ^-©Smfc.fctflil-OSM* 

©&^Mffll***i^ft7?^g£GUH0T&ii$Fejjn 10 
sttixsc^ii^^asfc^^ffis^o. 2 

[0084] -f? h ■;$Aigg#2. BlxiO-'mo 
l/cc«^ 7 h y>A^*ifi]!g» : Y (NO, ) 
, • 6H, O SB— ©SWtta.fctfSfl- ©Stttfc 
frSinxotcttfti,*:. jffi&Dfeji^GyaurrrSB— ©SB 

«t»-©8i5«<!:*H^O. S^4fifflLtl 900 
■CT 1 B#ra©ia 1 . 5 a t m-C^I^H^,TfC»nl»L. . 

[0 085] m-vmttmr-vmt i©s^®cc 

[0 0 8 6] HflA-CiJjgUfc-fe^ 5 ?f 

eoo'citio "c/^fa©ae[±^3te[-cae[?r± 
if. boo *c-c 1 B$ra*tj$u 1 0 , c/#ra©®a[frF 

tct C5. 1 01M ^;l/©iaffiffitS*-^«^bJWfe*i 
[0 08 7] 09*J«fcO'Hl 0«:^-r^7 30 

y9A*<sy8L)fc. cti=&i goo-c-cjies^ct 

(Ctot, SB— ©8W**$J:tfSB— ©SM**SJ3t0fc. s 
8W5t©^tt«. KS2 0 0 mm. 1 0 mm©PJSJ& 
«<tlfc. £©*ffi3r¥EWSiJ»IO:U 

jsSL/t. c©Bagp©a:s* 1 9 ommtu. ass^i. 

Ommib/c. #Jg-=e >J ^T^a^&SSBtfcmefcSMI 
U/Co ffittmffi%«(S-r.5iS»©iSlS«. 0. 3 5mm 

#24 ( I -Of-^fe.*) 2 4#©£M#8fc) t? 40 
<&«3. W«*19 0mmT*o?t. CWlBtKS&SrGfl 
SW*9fciK£U/c. SB— ©m*fc<fc tfSB— ©8W*©&^ffi 

ttlXSC^C^^ffl^fcJc^MS^O. 2(tmil 
fc. 

[0 08 8] A v V W&ffi&tfiZ. eixlO-'mo 

l/ccoiss^ Yvv&m&y'mm - y (no, > 

, • 6H, O*?^*. S-©gWfc <£ t>"SB~©8i*t*J 
*tt»-©gmi*@5t0. M^^t/tl 9 0 0 50 
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•cv 1 ^ra©B 1 . 5 a t mvmm&mm.Ttctomi,. 

[0089] t<D-7z> X-7&&'m5£im.<DmffiliC 8 -Y > 
AU 40 0mTorrtBj43>ho-;lTt5J: 
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